Effect of bretylium tosylate on ventricular fibrillation threshold during hypothermia in dogs.
How bretylium tosylate affected the ventricular fibrillation threshold, electrophysiological parameters, and plasma catecholamine levels during hypothermia in dogs was studied. Threshold for ventricular fibrillation was determined by programmed electrical stimulation using a stimulation protocol that involved applying a maximum of five extrastimuli at body temperatures 37, 34, 31, 28, and 25 degrees C, and at the same temperatures during rewarming. Electrocardiogram, epicardial monophasic action potentials (MAP), and electrograms were recorded, and ventricular effective refractory period (VERP) was determined at each of the above temperatures. In one group (n = 7), a bolus dosage of bretylium tosylate (BT), 6 mg/kg body wt, was administered at 25 degrees C before rewarming. Another group (n = 4) was exposed to cooling and rewarming without addition of BT. Cooling to 25 degrees C reduced ventricular fibrillation threshold linearly, reduced heart rate, increased VERP and MAP, and slowed myocardial conduction velocity in both groups. There was no overall increase in plasma catecholamine levels during cooling. Addition of BT at 25 degrees C increased ventricular fibrillation threshold during rewarming compared with cooling. Addition of BT at 25 degrees C increased VERP by +/- 32 milliseconds and the corrected JT time by 0.06 +/- 0.02 seconds. VERP and JTc increased during rewarming with BT compared with cooling with no drug. BT had no effect on conduction velocity, and plasma catecholamine levels were not reduced. The antiarrhythmic effect of BT during hypothermia was attributed to an increased wavelength of refractoriness by its increase in the refractory period. This increased wavelength of refractoriness may prevent excitable gaps or increase circuit pathway in the setting of reentry arrhythmias.